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Abstract. Be stars are thought to be fast rotating stars surrounded by an equatorial disc. The 
formation, structure and evolution of the disc are still not well understood. In the frame of 
single star models, it is expected that the surface of an initially fast rotating star can reach 
its keplerian velocity (critical velocity). The Geneva stellar evolution code has been recently 
improved, in order to obtain some estimates of the total mass loss and of the mechanical mass 
loss rates in the equatorial disc during the whole critical rotation phase. We present here the 
first results of the computation of a grid of fast rotating B stars evolving towards the Be phase, 
and discuss the first estimates we obtained. 
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1. Introduction 



The Be star phe nomenon can be explained i n terms of a fast rotating star surrounded by 
an equatorial disc ([Porter and Riviniusl[200l . In this context, the disc formation occurs 



whe n the stellar surface reaches (or, at least, becomes close to) the critical rotation (see 
e.g. Ekstrom et al. 2008). When this occurs, the equatorial mass loss is enhanced by the 



very low effective gravity at the equator, due to the strong centrifugal acceleration. 

Recently, the Geneva stellar evolution code was modified in order to account for the 
equatorial mass loss when the star reaches the critical velocity. If the surface of the 
star becomes over-critically rotating because of evolutive processes, the extra angular 
momentum is evacuated. The mass which is removed is estimated assuming that the 
mass decouples from the star at the surface in the equatorial plane. 

In this work, we present the first results of the computation of a grid of B type stars 
rotating models, in the mass range from 3 to 15 M with three different initial rotation 
velocities. 



2. Preliminary results 

In Fig. [T] (left panel) , we show the relative contribution of the equatorial mechanical 
mass loss during the critical rotation phase compared to the radiative mass loss. For the 
less massive stars, the mechanical mass loss is the dominant process in these fast rotating 
models. The radiative mass loss becomes ever larger for higher mass stars, preventing 
progressively the star to reach the critical velocity. In the right panel, we compare our 5 
and 9 M© models with observed equatorial mass loss rates from Be stars. We see that our 
results are marginally compatible with the observations. Note however that the observed 
values are instantaneous values, whereas the computed ones are averaged values, due 
to the quite long time step needed for the stellar evolution computations. The main 
properties of our models of Be stars are summarised in Table [TJ 



2 



C. Georgy, S. Ekstrom, A. Granada and G. Meynet 




M ini [M ] t [Myr] 

Figure 1. Left panel: equatorial mechanical mass loss (dark grey) and radiative mass loss (light 
grey) as a function of the initial mass and initial rotation velocity. Right panel: Comparison of 
our estimated equatorial mass loss rates with observations for the 5 Mq (dark grey points) and 
9Mq (light grey points). The shaded areas correspond to the observed ma ss loss rates of Be 
stars with similar masses (jRinehart et al.lll999l ; IStedl2003l ; [Z orec et aLll2005l ) 



Table 1. Main characteristics of the Be star models. Mi n i is the initial mass of the model; 
Q/Slait is the initial rotation parameter; AM tol is the total amount of mass lost by the star 
during the MS; AA/ mcc is the amount of mass lost mechanically in the equatorial disc during 
the critical-rotation phase; < M mcc > is the mean equatorial mass loss rate during the phase 
of critical rotation; t ci /tms is the fraction of the MS spent at the critical velocity; Xc.cr is the 
fraction of hydrogen in the burning core when the star reaches the critical velocity for the first 
time; < v aq > is the mean equatorial velocity during the MS. 
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